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Abstract 
The learning domains (cognitive, affective and psychomotor) for each program outcome for the Civil and Structural 
Engineering (C and SE) program are identified. Two programs outcomes which are identified as the outcomes where the 
psychomotor leaning domains are to be developed in C and SE students. Key performance indicators are written so as to 
assess the student performance in achieving the identified outcomes. In Materials Technology course, the rubrics of the 
chosen key performance indicators for the laboratory work component of this course are prepared to assess the student 
psychomotor achievement in the subject. 
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1. Introduction 
The domains of learning as described by Bloom’s Taxonomy are the cognitive, affective and psychomotor 
(Dooley et al., 2005). Most of the student’s cognitive mental skills (Knowledge) are developed through 
classroom instruction.  The student’s affective skills component, a growth in feelings or emotional areas 
(Attitude), is developed through structured leadership in grouped design project (capstone), career development 
activities and events (co-curricular activities), competitions, cornerstone and final year project presentation and 
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such. The student’s psychomotor skills, commonly called manual or physical skills (Skills), are normally 
developed through laboratory setting. The Program Outcomes (PO) of the Civil and Structural Engineering 
Program (C and SE) are set as such to emphasize all three domains of learning. Table 1 shows the PO of the C 
and SE program and their allocated domains of learning. 
Table 1.  The program outcomes of the civil and structural engineering program and their allocated learning domain 
PO Knowledge Components Domain 
1 Has adequate background knowledge and able to apply it Cognitive 
2 Has the ability to undertake engineering problem identification and provide solutions Cognitive 
3 Has the ability to design a Civil and Structural or Environmental Engineering project 
within social and environmental constraints. 
Cognitive 
4 Is able to behave professionally and practice moral ethics Affective 
5 Has the ability to design and conduct experiments, as well as to analyse and interpret 
data. 
Cognitive and 
Psychomotor 
6 Has the ability to use the techniques, skills and modern engineering tools necessary 
for civil engineering practice 
Cognitive and 
Psychomotor 
7 Has the ability to convey spoken or written ideas not only with engineers but also with 
community 
Affective 
8 Has the ability to function effectively as an individual and in a group with capacity to 
be a leader or manager as well as effective team member 
Affective 
9 Recognizes the needs of lifelong learning Cognitive 
10 Has the ability to adopt elements of construction project management, asset 
management, public policy, administration, business and entrepreneurship. 
Cognitive 
 
Materials Technology (coded KKKH2164) course is a first semester second year course taught at the 
Department of Civil and Structural Engineering at Universiti Kebangsaan Malaysia (UKM). The course deals 
with the introduction of construction materials, their manufacturing processes, their characteristics and properties. 
This course consists of lectures; project; and laboratory work on the concrete mixing and testing. The mix design 
method of concrete (the most widely used construction material) is emphasized. The improvement on the 
delivery methods of the class instruction and the laboratory work were described previously (Hamid et al., 2008, 
Hamid et al., 2009 and Hamid & Mohammed, 2010). The assessment of the final examination questions was also 
analyzed elsewhere (Hamid et al. 2011). This paper describes the improvement in the laboratory work report 
assessment to include the assessment of the psychomotor domain. Previously, the laboratory report was assessed 
based on the cognitive domain only. Key performance indicators for each level in the psychomotor domain 
identified for this course are determined and the assessment rubrics for each level are prepared. 
2. Key Performance Indicators 
There are 8 levels in the psychomotor domain as shown in Table 2 (Simpson, 1972). Table 3 shows that action 
verbs provided for levels mechanism and complex overt response are the same, as such in this paper both level 
are labelled as Level 4. The key performance indicators written for the Material Technology lab report 
assessment should include adverbs or adjectives that will indicate that the performance is quicker, better, more 
accurate, and so forth. 
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Table 2.  Psychomotor domain levels and verbs 
Perception 
(Level 1) 
Set 
(Level 2) 
Guided 
response 
(Level 3) 
Mechanism 
(Level 4) 
Complex Overt 
Response 
(Level 4) 
Adaption 
(Level 5) 
Origination 
(Level 6) 
Sense organs 
guide motor 
activity 
Readiness 
to take 
actions 
Institution; 
trial and 
error 
Do alone in less 
time without 
describing the 
steps; responses 
become habitual; 
move with some 
confidence and 
proficiency 
Do without error; skilful 
performance of motor 
acts that involve 
complex movement 
patterns; performing 
without hesitation; 
quick; accurate; and 
highly coordinated 
performance 
Do in a different 
way; skills are 
well developed 
and can be 
modified to fit 
special 
requirements 
Do in a new way; 
create new 
movement pattern 
to fit a particular 
situations or 
problem; highly 
developed skills 
Choose 
Describe 
Detect 
Differentiate 
Draw 
Feel 
Identify 
Isolate 
Relate 
select 
Begin 
Display 
Explain 
Move 
Proceed 
React 
Show 
State 
Volunteer 
 
Copy 
Trace 
Follow 
React 
Response 
Respond 
watch 
Assemble 
Calibrate 
Construct 
Dismantle 
Display 
Fasten 
Fix 
Grind 
Heat 
Manipulate 
Measure 
Mix 
Sketch 
Assemble 
Calibrate 
Construct 
Dismantle 
Display 
Fasten 
Fix 
Grind 
Heat 
Manipulate 
Measure 
Mix 
Sketch 
Adapt 
Alter 
Change 
Rearrange 
Re- 
organize 
Revise 
Vary 
 
Arrange 
Build 
Combine 
Compose 
Construct 
Create 
Design 
Initiate 
Make 
Organize 
 
 
Table 3 shows the key performance indicator (KPI) for PO5 (has the ability to design and conduct 
experiments, as well as to analyse and interpret data) which its learning domains are cognitive and psychomotor. 
When writing the key performance indicator for the psychomotor domain, according to [1], we must remember: 
(1) that a level of terminal behaviour is expected and accepted as evidence, (2) the conditions under which that 
desired or expected behaviour to occur must be defined, and (3) criteria of acceptable performance must be 
established by describing how well the learner must perform in order for that performance to be considered 
acceptable. When preparing the KPI for the psychomotor learning domain in Material Technology course, the 
highest level of the domain are assessed since the students are expected to have achieved the lower level to arrive 
to the higher competency level. 
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Table 3.  Key Performance Indicator for Program Outcome 5 
Code Key Performance Indicator Learning Domain 
(5C5) Ability to design experiment based on the research objective  Cognitive 
(5C2) Ability to observed and gather data  Cognitive 
(5C4) Ability to analyse data  Cognitive 
(5C6) Ability to present data in graphical form  Cognitive 
(5C6) Ability to interpret data critically  Cognitive 
5C6) Ability to infer such as able to conclude and explain the phenomenon occurred during experiment  Cognitive 
(5P5) Ability to perform experiment successfully without supervision Psychomotor 
(5P5) Ability to organise and perform experiment safely and aware of  priority in the workplace  Psychomotor 
(5P6) Ability to revise  procedures and adapts the experiment tools to meet a problem situation Psychomotor 
3. Assessment Rubric 
The assessment rubrics for the KPIs in Table 3 were prepared as in Appendix A. Appendix A shows that the 
psychomotor learning domain are also assessed for the laboratory work component of the Material Technology 
course as stated in the program outcomes of the Civil and Structural Engineering program. 
4. Conclusion 
The learning domains (cognitive, affective and psychomotor) for each program outcome for the Civil and 
Structural Engineering program are identified. Program outcomes 5 and 6 are identified as the outcomes where 
psychomotor leaning domains are to be developed in C and SE students. Key performance indicators are written 
so as to assess the student performance in achieving PO5. For Materials Technology course, the rubrics of the 
chosen key performance indicators for the laboratory work of this course are prepared to assess the student 
psychomotor achievement in the subject.    
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on
 
Th
e 
cl
os
in
g 
pa
ra
gr
ap
h 
su
m
m
ar
iz
es
 a
nd
 
dr
aw
s a
 su
ff
ic
ie
nt
ly
 s
up
po
rte
d 
co
nc
lu
si
on
 
Th
e 
cl
os
in
g 
pa
ra
gr
ap
h 
at
te
m
pt
s t
o 
su
m
m
ar
iz
e 
bu
t d
ra
w
s a
 w
ea
k 
co
nc
lu
si
on
 
C
on
cl
ud
in
g 
pa
ra
gr
ap
h 
is
 n
ot
 a
pp
ar
en
t 
 
5C
6 
7 
W
rit
in
g 
fo
rm
at
 a
nd
 st
yl
e 
Pr
ec
ise
 a
nd
 re
as
on
ab
le
 
Ef
fe
ct
iv
e,
 c
on
ta
in
s 
ve
ry
 fe
w
 e
rr
or
s 
C
on
te
nt
s 
m
an
y 
er
ro
rs
 th
at
 g
ar
bl
e 
th
e 
m
ea
ni
ng
 o
r i
nt
en
t 
C
on
ta
in
s s
er
io
us
 a
nd
 m
ul
tip
le
 e
rr
or
s 
th
at
 h
in
de
r r
ea
da
bi
lit
y 
 
5C
6 
8 
G
ro
up
 O
rg
an
iz
at
io
n 
 
xE
xc
el
le
nt
 w
or
k 
pl
an
ni
ng
 
xM
or
e 
th
an
 fo
ur
 ti
m
es
 o
f m
ee
tin
gs
 a
re
 
co
nd
uc
te
d 
x G
oo
d 
w
or
k 
pl
an
ni
ng
 
x T
hr
ee
 ti
m
es
 o
f m
ee
tin
gs
 a
re
 c
on
du
ct
ed
 
x F
ai
r w
or
k 
pl
an
ni
ng
 
xT
w
o 
tim
es
 o
f m
ee
tin
gs
 a
re
 c
on
du
ct
ed
 
x P
oo
r w
or
k 
pl
an
ni
ng
 
x O
ne
 o
r n
o 
m
ee
tin
gs
 a
re
 c
on
du
ct
ed
  
 
A
 
9 
A
bi
lit
y 
to
 p
er
fo
rm
 e
xp
er
im
en
t 
su
cc
es
sf
ul
ly
 w
ith
ou
t s
up
er
vi
si
on
 
A
bl
e 
to
 p
er
fo
rm
 a
ll 
ex
pe
rim
en
ts
 w
ith
ou
t 
as
sis
ta
nc
e 
an
d 
su
pe
rv
is
io
n 
su
cc
es
sf
ul
ly
 
an
d 
sa
fe
ly
. 
 
A
bl
e 
to
 p
er
fo
rm
 8
0%
 o
f t
he
 e
xp
er
im
en
ts
 
w
ith
ou
t a
ss
ist
an
ce
 a
nd
 s
up
er
vi
si
on
 
su
cc
es
sf
ul
ly
 a
nd
 sa
fe
ly
. 
x A
bl
e 
to
 p
er
fo
rm
 5
0%
 o
f t
he
 
ex
pe
rim
en
ts
 w
ith
ou
t a
ss
ist
an
ce
 
su
cc
es
sf
ul
ly
 a
nd
 sa
fe
ly
. 
x A
bl
e 
to
 p
er
fo
rm
 th
e 
ex
pe
rim
en
t 
sa
fe
ly
 u
nd
er
 su
pe
rv
is
io
n 
 
N
ot
 a
bl
e 
to
 p
er
fo
rm
 th
e 
ex
pe
rim
en
t 
w
ith
ou
t a
ss
ist
an
ce
 a
nd
 su
pe
rv
is
io
n 
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A
bi
lit
y 
to
 o
rg
an
ise
, a
nd
 p
er
fo
rm
 
ex
pe
rim
en
t s
af
el
y 
an
d 
aw
ar
e 
of
  
pr
io
rit
y 
in
 th
e 
la
bo
ra
to
ry
  
 
x A
bl
e 
to
 p
er
fo
rm
 e
xp
er
im
en
ts
 sa
fe
ly
 
w
ith
ou
t s
up
er
vi
si
on
 a
nd
 a
ss
ist
an
ce
; 
w
or
k 
in
 a
 g
ro
up
 e
ffe
ct
iv
el
y 
x  
A
bl
e 
to
 d
et
er
m
in
e 
th
e 
pr
io
rit
y 
of
 th
e 
la
bo
ra
to
ry
 e
nv
iro
nm
en
t 
x  
Su
pe
rv
ise
 o
w
n 
w
or
k 
in
 a
ch
ie
vi
ng
 
ex
pe
rim
en
ta
l o
bj
ec
tiv
es
  
 
x A
bl
e 
to
 p
er
fo
rm
 e
xp
er
im
en
ts
 sa
fe
ly
 
w
ith
ou
t s
up
er
vi
si
on
; s
ee
k 
fo
r 
as
sis
ta
nc
e 
 
x A
bl
e 
to
 d
et
er
m
in
e 
th
e 
pr
io
rit
y 
of
 th
e 
la
bo
ra
to
ry
 e
nv
iro
nm
en
t  
x P
er
fo
rm
 e
xp
er
im
en
ts
 b
as
ed
 o
n 
pr
ot
oc
ol
 
an
d 
pr
oc
ed
ur
es
 a
nd
 u
nd
er
st
an
d 
th
e 
pr
ob
le
m
 st
at
em
en
t; 
cr
iti
ca
l o
n 
th
e 
re
as
on
s 
fo
r d
oi
ng
 e
xp
er
im
en
ts
 a
nd
 
st
ra
te
gi
se
d 
ef
fe
ct
iv
el
y 
x A
bl
e 
to
 p
er
fo
rm
 e
xp
er
im
en
ts
 sa
fe
ly
 
w
ith
 5
0%
  a
ss
ist
an
ce
  
x A
bl
e 
to
 p
er
fo
rm
 e
xp
er
im
en
ts
 sa
fe
ly
 
w
ith
 c
on
tin
uo
us
 s
up
er
vi
si
on
   
x U
nd
er
st
an
d 
th
e 
pr
ob
le
m
 st
at
em
en
t 
an
d 
as
k 
qu
es
tio
ns
  
x P
er
fo
rm
 e
xp
er
im
en
ts
 b
as
ed
 o
n 
pr
ot
oc
ol
 a
nd
 p
ro
ce
du
re
s a
nd
 
un
de
rs
ta
nd
 th
e 
pr
ob
le
m
 st
at
em
en
t; 
no
t c
rit
ic
al
 o
n 
th
e 
re
as
on
s f
or
 d
oi
ng
 
ex
pe
rim
en
ts
 a
nd
 d
o 
no
t s
tra
te
gi
se
d 
ef
fe
ct
iv
el
y.
 
x F
ai
l t
o 
id
en
tif
y 
th
e 
im
po
rta
nt
 
in
fo
rm
at
io
n 
in
 th
e 
la
bo
ra
to
ry
  
x N
ee
d 
co
nt
in
uo
us
 a
ss
ist
an
ce
 (1
00
%
) 
x N
ot
 b
ei
ng
 a
bl
e 
to
 d
ec
id
e 
on
 th
ei
r o
w
n 
 
x U
ns
af
e 
w
or
k 
x D
o 
no
t a
sk
 a
ro
un
d 
fo
r a
ss
ist
an
ce
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A
bi
lit
y 
to
 re
vi
se
 p
ro
ce
du
re
s a
nd
 a
da
pt
s 
th
e 
ex
pe
rim
en
t t
oo
ls 
to
 m
ee
t a
 p
ro
bl
em
 
sit
ua
tio
n 
x A
bl
e 
to
 u
til
iz
e 
th
e 
ex
pe
rim
en
ta
l 
ap
pa
ra
tu
s w
ith
ou
t a
ss
ist
an
ce
 
co
nf
id
en
tly
 
x U
nd
er
st
an
d 
th
e 
ap
pa
ra
tu
s’
 m
et
ho
d 
of
 
pr
in
ci
pl
e 
 
x A
bl
e 
to
 u
til
iz
e 
ex
pe
rim
en
ta
l a
pp
ar
at
us
 
ot
he
r t
ha
n 
no
rm
al
 p
ra
ct
ic
e 
 
x U
til
iz
e 
ex
pe
rim
en
ta
l a
pp
ar
at
us
 
cr
ea
tiv
el
y 
an
d 
in
no
va
tiv
el
y 
 
x A
bl
e 
to
 u
til
iz
e 
th
e 
ex
pe
rim
en
ta
l 
ap
pa
ra
tu
s w
ith
ou
t a
ss
ist
an
ce
 
co
nf
id
en
tly
 
x U
nd
er
st
an
d 
th
e 
ap
pa
ra
tu
s’
 m
et
ho
d 
of
 
pr
in
ci
pl
e 
 
 
x N
ot
 c
on
fid
en
t; 
ne
ed
 a
ss
ist
an
ce
 b
ut
 
ca
n 
pe
rf
or
m
 e
xp
er
im
en
ts
 o
w
n 
th
ei
r 
ow
n 
 
x F
ol
lo
w
 n
or
m
al
 p
ro
ce
du
re
s w
ith
ou
t 
un
de
rs
ta
nd
in
g 
th
e 
ap
pa
ra
tu
s’
 m
et
ho
d 
of
 p
rin
ci
pl
e 
 
 
x N
ot
 c
on
fid
en
t i
n 
ut
ili
zi
ng
 th
e 
ap
pa
ra
tu
s 
 
x N
ee
d 
as
sis
ta
nc
e 
co
nt
in
uo
us
ly
  
 
 
 
 
